The viscin coating of seeds from Arceuthobium tsugense was analyzed histochemically and enzymatically. The results indicated that the viscin is co~posed of two components.
. At maturity the seeds are explosively fired from the fruits for distances up to 50 feet, although the average distance is considerably less (Hawksworth and Wiens 1972) .
After expulsion, the fresh seeds are coated (except for the basal end) with a mucilagenous substance called viscin. Running through the mucilage are a large number of filamentous strands which are attached to the distal and lateral parts of the seed. These strands are considered to be the remnants of cells which are presumed to secrete the . viscin and are termed "viscin cells" (Kuijt 1969 ). The viscin enables the seed to stick to surfaces on which it lands after expulsion. Also, since the viscin is hygroscopic it is thought to play a part in supplying water
. necessary for germination (Gill _1935; Pierce 1905 BE., Willamette Meridian) in the Mt. Hood National Forest.
The fruits were mature and ready to fire the seeds. At a given collection site entire aerial shoots were picked by hand and placed in a paper bag. Subsequently the bags were shaken to cause the seeds to fire from the fruits. Fired seeds were then collected from the paper and aerial shoots with forceps and put in glass Petri dishes for storage in a refrigerator at 10°C for at least one week before use.
Localization of Carbohydrates in the Viscin Layer
Carbohydrates of the viscin layer were localized using a modification of a method by Jensen (1960) . Individual seeds were placed in each of twelve 10 x 75 mm test tubes.
Three ml of distilled water were then added to each tube to allow complete hydration of the viscin material. By testing the rate of hydration, a one hour soaking time was found to be adequate. Excess water was removed with a narrow necked Pasteur pipette. At this stage, three tubes were set aside ( Fig. 1, I ), the seeds still supporting the total insoluble carbohydrates found in the viscin layer.
To each of the remaining nine tubes were added 3 ml of oxalate reagent which consisted· of 0.5% (w:v) ammonium ... Three tubes were set aside at this stage for subsequent histochemical tests (Fig. 1, III) .
To each of the remaining six tubes were added 3 ml of 4% (w:v) KOH and these were incubated for twelve hours at 25°C to remove hemicelluloaes (Jensen 1960) ( Fig. 1, V) .
After incubation the ~OH-hemicellulose extract was removed with a Pasteur pipette and discarded. Three tubes were set aside and the last three tubes were incubated in 17.5% KOH extraction (Fig. 1, VII) .
Histochemical Reactions
.
Each set of three tubes from the above reactions was subjected to the following tests:
1. One tube from each set was tested for total carbohydrates using the Periodic Acid-Schiff's (PAS) reaction (Hotchkiss 1948; McManus, 1948) .
?· One tube from each set was tested for pectins using the Hydroxylamine-ferric chloride (HFC) reaction (Reeve 1959). 3.
One tube from.each set was tested for cellulose using the Zinc-chlor-iodide (ZCI) reaction (Rawlins and Takahashi 1952) .
Isolation of Pectic Substances
Two procedures were employed in the extraction and isolation .of the pectic substances. These are summarized Ninety-five percent ethanol (1.5 vol.), 0.05 N with respect to HCl, was added to each of the above (Fig. 2, F 
I
The enzymatic hydrolysis of freeze-dried pectic material from the alcohol precipitate ( Fig. 2, P 
RESULTS

Histochemical Observations
All seeds supporting the total polysaccharides of the viscin layer (Fig. 1, I ) gave positive reactions for total carbohydrates, pectins and cellulose. The entire viscin layer tested positively for total carbohydrates by the PAS reaction and positively for pectins by the RFC reaction.
According to the ZCL test, only the filamentous strands in the viscin contained cellulose.
The seeds treated to remove only pectic substances (Fig. 1, III) were devoid of the outer mucilagenous viscin coating. Only the filamentous strands remained and these tested positively for cellulose by the ZCL reaction. The tests for pectic substances (RFC) was negative.
The set of seeds treated to remove hemicellulose ( Fig.   1 , V) and the final set in which only cellulose remained (Fig. 1, VII) gave precisely the same results with the histochemical tests as those treated to remove pectic substances ( Fig. 1, III ).
These observations indicated that the viscin of A.
tsugense is made up of two components: the gelatinous matrix of pectic substances and filamentous strands of cellulose.
Scanning E. M. Observations
Scanning electron micrographs of freshly fired seeds ( Fig. 3 and 4) show that the long filamentous strands are .
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embedded in the pectin matrix (Fig. 3 ). Higher magnification reveals that these strands have a helical substructure and are thought to be the thickened primary walls of the "viscin cells" which are dead at maturity (Kuijt 1960 ).
Chemical and Enzymatic Observations
Determination of hexuronic acid by the carbazole method showed no appreciable difference in total hexuronic acid between the dialyzed oxalate extracts and the dialyzed water extracts (Fig. 2) . Therefore, all further tests were performed using the water extracts. ·Results from the carbazole tests showed that the water extracts contained 0.11 mg of hexuronic acid per ml of extract or 0.11 mg of hexuronic acid per seed. Carbazole analysis of the filtrate (Fig. 2, F) showed that 92% of total hexuronic acid was precipitated by the acidified ethanol.
Ultimately a mass extraction· of 5000 seeds (weight estimate) was carried out to obtain sufficient material for The hygroscopic nature or pectinic acid can also account for other observed properties of viscin. The increase in internal pressure that allows the seeds to be • fired could re5ult solely from the capacity of the pectin to imbibe large quantities of water. The above does not support the ideas of Pierce (1905) and Heinricher (1915) who proposed that the internal pressure was due to the ability of the viscin cells to absorb water. The viscin's c~pacity to undergo periodic drying and rehydration can also be accounted for by its pectic properties. My freeze-dried samples were able to undergo rehydration and maintain the same properties of viscosity and tackiness as fresh samples. The fact that this capacity is lost in natural situations after relatively short periods of time could be attributed to bacteria, fungi, ultraviolet light, or other naturally occurring factors which might contribute to degradative chemical reactions. Under laboratory conditions the seeds retain this capacity after as many as 100 wettings and dryings (Knutson 1973 , and recent personal communication).
I postulate that the cellulose strands, act as a substrate for the viscin so that it remains firmly attached to the seed. Without these strands the viscin would likely be dissolved from the seeds quite quickly during periods of wetness. Due to their attachment to the seed at only the distal and lateral surfaces these cell fragments also serve to orient the seed as the viscin becomes dried out. Penetration into the host is thus facilitated (Kuijt 1960 ). 
